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(54) TRACKING DETECTOR 

(57) Abstract: 

PURPOSE: To prevent arising of dangerous state by 
detecting occurrence of tracking accurately in an 
electric apparatus. 

CONSTITUTION: A current value measuring means 3 
measures the value of current flowing into a circuit 2 
from a power supply 1 and a decision means 4 decides 
whether the current value is higher than a predetermined 
decision level or not. If it is higher than a 
predetermined decision level, a decision is made that 
tracking has occurred and a user is notified to this 
effect through a notifying means 5. The user can vary 
the detection sensitivity by setting a decision level 
arbitrarily using a level setting means or can interrupt 
power supply automatically by deciding occurrence of 
tracking using a current interruption means. 
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(54) TRACKING DETECTOR 

(57)Abstract: 

PURPOSE: To prevent arising of dangerous state by detecting occurrence of tracking 
accurately in an electric apparatus. 

CONSTITUTION: A current value measuring means 3 measures the value of current 
flowing into a circuit 2 from a power supply 1 and a decision means 4 decides whether 
the current value is higher than a predetermined decision level or not. If it is higher than 
a predetermined decision level, a decision is made that tracking has occurred and a user 
is notified to this effect through a notifying means 5. The user can vary the detection 
sensitivity by setting a decision level arbitrarily using a level setting means or can 
interrupt power supply automatically by deciding occurrence of tracking using a current 
interruption means. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is tracking detection equipment [ made / report to a user / had a current-value measurement means measure the 
current which flows in a circuit, a judgment means judge the size of the current value measured with the aforementioned 
current-value measurement means as compared with predetermined judgment level, and an information means report to light or 
sound, the aforementioned judgment means outputs a signal to the aforementioned information means, when it is more than 
judgment level predetermined / aforementioned / in the current value measured with the aforementioned current-value 
measurement means, and / it ]. 

[Claim 2] A current- value measurement means to measure the current which flows in a circuit, and a judgment means to judge the 
size of the current value measured with the aforementioned current- value measurement means as compared with predetermined 
judgment level, It is tracking detection equipment which intercepted the current which it has a current interception means to 
intercept the current which flows into the aforementioned circuit, the aforementioned judgment means outputs a signal to the 
aforementioned current interception means when the current value measured with the aforementioned current-value measurement 
means is more than the aforementioned predetermined judgment level, and flows into the aforementioned circuit. 
[Claim 3] Tracking detection equipment given in either the claim 1 equipped with a level adjustment means by which a user can 
set judgment level as any value, or the claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the electrical machinery and apparatus which has an electrical circuit. 
[0002] 

[Description of the Prior Art] Although development of an electric technic is remarkable and various electrical machinery and 
apparatus exist in domestic in recent years, when tracking occurs in those electrical machinery and apparatus, the danger of 
resulting in a fire etc. is a technical problem. 

[0003] Hereafter, an electromagnetic-induction cooking machine is explained about the conventional electrical machinery and 
apparatus, referring to a drawing for an example. Drawing 14 is the circuit diagram showing the composition of the conventional 
electromagnetic-induction cooking machine. The resonant capacitor to which 21 was connected for a heating coil and 22 in 
parallel with a heating coil 21 in drawing, The power transistor by which 23 was connected to the heating coil 21, and 24 carry 
out Ml wave rectification of the source power supply 25, and change it into a direct current. The rectifier which supplies current 
to the series circuit of a heating coil 21 and a power transistor 23, The input capacitor which 26 is connected between the output 
terminals of a rectifier 24, and is connected with the heating coil 21 in parallel with the series circuit of a power transistor 23, 27 
is connected in parallel between the collector of a power transistor 23, and an emitter. The dumper diode which has protected the 
power transistor 23, the inverter drive circuit where 28 makes the base of a power transistor 23 output and turn an output signal 
on and off, and 29 are microcomputers (a microcomputer is called hereafter). It has CPU, RAM, ROM, and input/output port. 
[0004] The thermistor which the switch whose 30 changes cooking operation, and 3 1 are prepared near the cooking object, and 
detects the temperature of a cooking object, the resistor by which the series connection of 32 was carried out to the thermistor 31, 
the A/D converter which 33 reads the ends voltage of a resistor 32 and carries out A/D conversion, and 34 are DC power 
supplies, and 35 is a fuze which performs current protection. The information inputted into a microcomputer 29 serves as 
temperature data of a cooking object from A/D converter 33. 

[0005] In the above-mentioned composition, it will be in the cooking operating state which performs cooking by the input from a 
switch 30, and based on the temperature data measured with a thermistor 3 1 , a microcomputer 29 outputs a driving signal to the 
inverter drive circuit 28, and heats the cooking object. Moreover, it will be in the standby state where it does not heat in inputting 
a switch 30 again. 
[0006] 

[Problem(s) to be Solved by the Invention] With such a conventional electromagnetic-induction cooking vessel, if waterdrop is 
dropped on the ends of the input capacitor 26 used as the high voltage for example, tracking is caused, and when the worst, it will 
keep in ignition very much. Moreover, when seasonings, such as sugar, are mtermingled in waterdrop, if tracking is caused, sugar 
will carbonize and it can be said that possibility of igniting like the filament of an incandescence sphere is very high. In this case, 
even if tracking occurred, in order that current might not flow so much, a fuze 35 did not melt, but the cure was difficult. Such a 
situation was being able to say about an electrical machinery and apparatus at large [ equipped not only with an 
electromagnetic-induction cooking machine but the electrical circuit ], and waterdrop etc. caused tracking owing to and it had the 
problem of resulting in a fire in very many cases. 

[0007] this invention solves the above-mentioned technical problem, tracking is detected exactly, and it aims at offering the 
tracking detection equipment which can prevent a fire beforehand. 

[0008] 

[Means for Solving me Problem} A^ means to measurethe current to which this invention concerning 

a claim 1 flows in a circuit, A judgment means to judge the size of the current value measured with the aforementioned" 
current- value measurement means as compared with predetermined judgment level, It.is tracking detection equipment which IP 
has an information means to report to light or sound, the aforementioned judgment means outputs a signal to the aforementioned 
information means when the current value measured with the aforementioned current- value 

aforelmentiohed predetermined judgment level-and was reported to the user. Moreover, a current- value measurement means to 
measure the current to which this invention concerning a claim 2 flows in a circuit, A judgment means to judge the sizelof the. 
current value measured with the aforementioned current- value measurement, means as compared with predetenriiried judgment > 
level, It is tracking detection equipment which intercepted the current which it has a current interception means to intercept the 
current which flows into the aforementioned circuit, the aforementioned judgment means outputs a signal to the aforementioned 



\ 



current interception means when the current value measured with the aforementioned current- value measurement means is more 
than the aforementioned predetermined judgment level, and flows into the aforementioned circuit. Moreover, this invention 
concerning a claim 3 is tracking detection equipment concerning either the claim 1 equipped with a level adjustment means by 
which a user can set judgment level as any value, or the claim 2. 
[0009] 

[Function] In this invention concerning a claim 1 , the current value by which a current-value measurement means flows into a 
circuit is measured, when a judgment means is more than judgment level predetermined in the current value, it judges that 
tracking has occurred, and a signal is outputted to an information means, and light and sound report to a user. Moreover, in this 
invention concerning a claim 2, the current value by which a current-value measurement means flows into a circuit is measured, 
when a judgment means is more than judgment level predetermined in the current value, it judges that tracking has occurred, and 
a signal is outputted to a current interception means, and the current which flows into a circuit is intercepted. Moreover, in this 
invention concerning a claim 3, a level adjustment means sets up arbitrarily the judgment level which a judgment means judges by 
a user's input, and enables adjustment of the sensitivity of tracking detection. 
[0010] 
[Example] 

(Example 1) It explains hereafter, referring to a drawing about one example of the tracking detection equipment of this invention 
concerning a claim 1 . Drawing 1 is the block diagram showing the composition of this example. In drawing, a current-value 
measurement means to measure the circuit where the power supply is equipped with 1 and the device is equipped with 2, and the 
current to which a power supply 1 supplies 3, a judgment means to judge based on the current value by which 4 was measured by 
the cur£ent-value~me^^ on tJieTesulijudged by the judpaefit> 

means A? 

[001 1] Drawing 2 is the circuit diagram showing the composition of this example. In addition, the same number is given to the 
same component as the conventional example shown in drawing 1 4 , and explanation is omitted. The current transformer 3 6Jbys> 
which the point that this example differs from the conventional example extracts source-power-supply current, The current / 
vbltagexorw^ converter 38 which changes the> 

voltage value Tinto digital data/Have Light Emitting Diode39 for a display, and the current value of the extracted 
source-power-supply current by the current transformer 36 is changed into a voltage value by current / voltage conversion circuit 
37. It changes into digital data by A/D converter 38, andcmputs mto a rrucrocomputer^ 

fudged, and it is in making it display a judgment result by Light Emitting Diode39. The above-mentioned current transformer 36, 
the current / voltage conversion circuit 37, and A/D converter 38 are equivalent to the current-value Measurement means 3:in 
drawing 1 , a:microcomputer 3 9 is equivalents the f judgment means 4? and Light Emitting Diode is equivalent to the information 
means 5. 

[0012] The operation is explained in the above-mentioned composition. Drawing 3 is a flow chart which shows operation of this 
example. Current value which flows into an electromagnetic-induction heating circuit by the current-value measurement means 3 
in Step 1 Iin It measures. If it confirms whether the operating state of an electromagnetic-induction heating circuit is heating and 
is under heating at Step 2, it will return to Step 1, otherwise, will shift to Step 3. The current value Iin measured at Step 1 in Step 
3 is the predetermined value ER. If it judges and is not over whether it has exceeded or not and has returned and exceeded to Step 
1 , it will shift to Step 4. At Step 4, Light Emitting Diode39 is made to turn on and a user is told. 

[0013] The above operation is explained in detail. Drawing 4 is the property view showing the current of a source power supply, 
the state of consuming power like [ under heating ] as shown in drawing 4 (a) — setting - current value Iin although it becomes 
size, it is not [ be / it ] under heating as shown in drawing 4 (b) - if it kicks — power consumption - smallness — becoming — 
current value Iin It becomes smallness. however, when it was not [ be / it ] under heating and tracking occurred / this / in the 
electromagnetic-induction heating circuit, it was shown in drawing 4 (c) — as — a time — ta Current becomes unstable henceforth 
and many current will flow rather than usual. Therefore, it sets in the state where this power is not consumed. Iin Judgment level 
IR of the current which was supervised and was shown in drawing 4 (c) Although it is normal if it prepared and is less from it, if it 
exceeds, it can judge with tracking having occurred. At this time, Light Emitting Diode38 is made to turn on, tracking occurs, and 
the user is told about being in a dangerous state. 

[0014] It can cope with it appropriately that a user will suspend use by the time tracking advances and it results in a fire etc. by 
the current-value detection means 3 detecting the current value which flows into a circuit 2 as mentioned above not by under 
heat-treatment but by operating state with little current consumption according to this example, judging that tracking will have 
occurred by the judgment means 4 if it is more than predetermined judgment level, and having made it report to a user by the 
information means 5 etc. 

[001 5] In addition, although Light Emitting Diode was used as an example of an information means in this example, a buzzer, 

LCD, etc. are sufficient and what is necessary is just a means to tell a user about generating of tracking in short. 

[0016] (Example 2) It explains hereafter, referring to a drawing about one example of this invention concerning a claim 1 and a 

claim 3. Drawing 5 is the block diagram showing the composition of this example. In addition, the same number is given to the 

same component as drawing 1 , and explanation is omitted. The point that this example differs from an example 1 is to establish 

the level adjustment means 7, change the judgment level of the judgment means 4, and have enabled it to set up. 

[0017] Drawing 6 is the circuit diagram showing the composition of this example. In addition, the same number is given to the 

same component as drawing 2 , and explanation is omitted. In drawing, as for a variable resistor and 43, 42 is [ a fixed resistor 
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and 44 ] A/D converters, and 42 or 44 is equivalent to the level adjustment means 7 in drawing 5 . Arbitrary partial pressure 
values were acquired by the variable resistor 42 and the fixed resistor 43, and it has inputted into A/D converter 44. The partial 
pressure value changed into the digital data by A/D converter 44 is used as judgment level for a microcomputer 29 judging 
tracking by current value. 

[001 8] Drawing 7 is a flow chart which shows operation of this example. Current value which flows into a circuit by the 
current- value measurement means 3 at Step 11 Iin It measures. At Step 1 2, it is the judgment level IR of current value by the level 
adjustment means 7. It inputs. If it confirms whether the operating state of an electromagnetic-induction heating circuit is heating 
and is under heating at Step 13, it will return to Step 11, otherwise, will shift to Step 14. Current value measured at Step 1 1 in 
Step 14 Iin ER inputted at Step 12 If it does not judge, exceed and put in whether it has exceeded or not and has returned and 
exceeded to Step 1 1, it will shift to Step 15. At Step 15, Light Emitting Diode39 is made to turn on and a user is told. Thus, 
judgment level can be set up arbitrarily and the sensitivity of tracking detection can be adjusted. 

[001 9] As mentioned above, according to this example, when the user enabled it to set up judgment level arbitrarily, judgment 
level can be changed according to the possibility of tracking generating, such as operating frequency and use career, and detection 
sensitivity can be adjusted. 

[0020] (Example 3) It explains hereafter, referring to a drawing about one example of this invention concerning a claim 2. 
Drawing 8 is the block diagram showing the composition of this example. In addition, the same number is given to the same 
component as drawing 1 , and explanation is omitted. The point that this example differs from an example 1 is replaced with an 
information means, is equipped with the current interception means 6, and when it judges that tracking occurred, it is to have 
intercepted the source-power-supply input. 

[00211 Drawing 9 is the circuit diagram showing the composition of this example. In addition, the same number is given to the 
same component as drawing 2 , and explanation is omitted. In drawing, 40 is a transistor which drives relay 4 1 according to the 
tracking judging of a microcomputer 29, and relay 41 opens and closes a source-power- supply input. Since a source power 
supply will be wide opened if relay 4 1 is turned off, the current supplied to a circuit can be intercepted. 

[0022] The operation is explained in the above-mentioned composition. Drawing 10 is a flow chart which shows operation of this 
example. Current value which flows into a circuit from a source power supply by the current-value measurement means at Step 
21 Iin It measures. If the state of an electromagnetic-induction heating circuit is checked and it is under heating at Step 22, it will 
return to Step 21, otherwise, will shift to Step 23. Current value measured at Step 21 in Step 23 Iin Predetermined judgment level 
IR If it checks and is not over whether it has exceeded or not, it returns to Step 21 , and if it has exceeded, it will shift to Step 24. 
At Step 24, a transistor 40 is made to drive and the current which flows in in an electromagnetic-induction heating circuit is 
intercepted. 

[0023] When it judges as mentioned above that tracking has occurred according to this example, it can prevent automatically that 
tracking advances according to a user's inattention and damage is expanded by having intercepted the power supply input 
automatically by the current interception means 6 immediately. 

[0024] (Example 4) It explains hereafter, referring to a drawing about one example of this invention concerning a claim 2 and a 
claim 3. Drawing 11 is the block diagram showing the composition of this example. In addition, the same number is given to 
drawing 1 , drawing 5 , and the same component as drawing 8 , and explanation is omitted, this example is equipped with the 
current interception means 6 and the level adjustment means 7, and while it could change and set up judgment level, when it 
judges that tracking occurred, it is made to intercept a source-power-supply input. Moreover, drawing 1 2 is the circuit diagram 
showing the composition of this example, and the composition omits explanation according to an example 1 or an example 3. 
[0025] The operation is explained in the above-mentioned composition. Drawing 1 3 is a flow chart which shows operation of this 
example. Current value which flows into a circuit by the current-value measurement means 3 at Step 31 Iin It measures. Judgment 
level IR forjudging tracking by the level adjustment means 7 at Step 32 It inputs. If no is checked to see the operating state of an 
electromagnetic-induction heating circuit is heating at Step 33, and it is under heating, it will return to Step 31, otherwise, will 
shift to Step 34. Current value measured at Step 3 1 in Step 34 Iin Judgment level IR inputted at Step 32 If it checks and is not 
over whether it has exceeded or not and has returned and exceeded to Step 31, it will shift to Step 35. At Step 35, the current 
which drives relay 41 with a transistor 40 and flows in in an electromagnetic-induction heating circuit is intercepted. 
[0026] If tracking occurs according to this example as mentioned above while being able to set up tracking judging level 
arbitrarily by the user and being able to change detection sensitivity, it can prevent tracking advancing and resulting in a 
dangerous state beforehand by intercepting a power supply automatically. 
[0027] 

[Effect of the Invention] The tracking detection equipment of this invention concerning a claim 1 so that clearly from the above 
explanation A current- value measurement means to measure the current which flows in a circuit, and a judgment means to judge 
the size of the current value measured with the aforementioned current-value measurement means as compared with 
predetermined judgment level, When it had an information means to report to light or sound, and the aforementioned judgment 
means outputs a signal to the aforementioned information means when the current value measured with the aforementioned 
current- value measurement means is more than the aforementioned predetermined judgment level, and it reported it to the user 
Since tracking is detected automatically and exactly and it reports to a user, by the time a user results in a dangerous state, he can 
cope with it. Moreover, the tracking detection equipment of this invention concerning a claim 2 A current-value measurement 
means tomeasufe^tM current wluclf flows ffi aiida judgmenffieans to judge the s^ of the current value measured wittb 

me^oTementiohed current-value measurem^ntm having a current 
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interception means to intercept the current which flows into the aforementioned circuit, and having intercepted the current which 
the aforementioned judgment means outputs a signal to the aforementioned current interception means when the current value 
measured with the aforementioned current-value measurement means is more than the aforementioned predetermined judgment 
level, and flows into the aforementioned circuit It can prevent beforehand detecting tracking automatically and exactly, 
intercepting a power supply automatically [ when it judges that tracking occurred ], and resulting in a dangerous state. Moreover, 
when the user enabled it to set judgment level as any value, in consideration of operating frequency, use career, etc. of a circuit, 
the tracking detection equipment of this invention concerning a claim 3 can change detection sensitivity, and can be set up. 



[Translation done.] 
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